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Laponite KBRDITA IV 7 BRICEITIERET DHMEDEAREREMKFE
Shear rate dependence in viscosity of Lapointe suspensions during aging
process
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Laponite & &, k& KA IEOEMZ D 5., HHEIZEDOERZ

b oMb Nad ,[(SisMgs 5Lig 3)020(OH)*~07 t&Ih 3, H

£ 25 nm, JE E#9 0.92 nm OMERDOKIFTH % (1], Laponite ostm
KW %, BPHERORERGEE L I, FLDIEILI6D
BRI TH 203, FifHofGE & & bic, MEESEImMT 5 =4 /

OV IBRERT. T4V Y2k Y HIFET B R 2 X B

Laponite DR & KIEWICINZ 2HEDOREIC L > TIREI N5,
ARG L LCTid, A7 RIRRE, 7 VIREE, WIRIREZ: &3
HonTkh, ZNo6DEE YA+ 27 RI2oLTE, X #D
AHGEL, BIVERRGEGELZ ek D, LR TED, =
NT—F IV T—FNEEZ R T IADETLVRER LI N
TWw3, ¥4, 216D T Laponite IR - BREICW T 2 HRIZ S (RSN T &, —HT, LA
0y — DD 5 D Laponite KIER DOREGEIIE IZ D 2 v, ETWIRICK % L, EEEROET LV E LT
"house-of-cards” % v b 7 —7 £\ b i1 5 Laponite fi 237 L TWwb Z & TAEL 2 BXAMNMHAIERIC
Eo THETIALELRMEZ L2 EEZ 6N TV 2], RUFZETIE, ¥ AWNRA Laponite KK D
WHETRIC G 2 2B EH L, Z DB %R TR S 7912, Laponite KIFRD 4 ¥ v @RI &
WD AWTROAMZ TV, EFT OREOMEEZ Z21To7, ZOMBRICOWTU T CHERT %,
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Laponite RD(ROCKWOOD #:#) %z fv>, 2.8wt% Laponite KiEHK 2 ER L 72, 2 DKIFERZ 30 77
MRS AL 0S8 pm D7 4 My —IZHL, ALz, $/, 74V —2EBLAERAZZA PV T
DFIIRIRZ t,=0 77 & L7z, EAMEIL A X —% — (UBM #:# Rheosol-G2000TER) % Hv>T, 25°C
OEEMEHNTa = L —1rIc& D, EETHOXAWREZAMUL ., KEHEZT- 72, HIEDBRRZ
Zle=4b7t L. EETHOEAWNIKE LT, UTOZODE—=FDOTH ZHIML T, KENEZ{T2 -
Too —OUF, LAWHE ~EDOELETTH D, 4=5, 10, 50 s~ OF AW ZHIML T, REHIEZIT2 -
7o (B=F 1), bH)—2iF, THHERE-EDOFAWTHZHML T 2i&hc, —ERiE, ftho 3 b HE
DEAWTRZHAIML, 20, ZLDOTHHEICET DOTHS (E—F2), ZoMic, 2nxno
P OMEDORAMITIC KD KENEZT% 9. BEICOVTE, t,=1T07F T, 4=5s"! DT H %
FIIML 72D, t,=3703%T50s™ T HZAMML, 2Dk, 5s IR THE L, [H UK T,
A=10s"1= 5571 =5 10 s ! NEZBMLI R HAEITOVT, KiEZ A Py VRO E L THlE
L7,
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FAWHETT D ZEML TOR5AICIFBITMATHS IS Tw 2 k) ic, RHEE L &Ik
JEDSBEM L T BB S 7z, 2 DF, K AWDEETEIRIC B VL TiE, =4 & v ZIRERICH 3 200
JEMIE YR & <, EE AW L 21250 T, KERNRIINS (%52 2 EBbhrol, TD LI IC,

1 Schematic picture of a
single Laponite.
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MOZAIBOY v RVDEFD Gbh 5 K HIT, t,=170 7T, RO AWHEE (=5 s!) 25 EVEA
WIS (4=50 s71) "2 LS % &, REIXABUCET L, 4=50 s O—E T HHE T, Z L D25 M
JEMIZE 2 e\ 7 ot Bico b 2ok, Zoigticih> T, KEFER 26072, L L, ¢,=370
O A=5 s AZLI W % &, FHEZABICHML, 4=5s71 O—ET HHET, XL O» 6 RME
WITE % e 1T 725G OMifE HICER D . 2ok, RHFERZHT 72, W AWEE (9=10 s71) 5,
—ERRE, ARV AW (=5 s7) AL IR HAID . FHkIC, MEOMEIIA T v 7IICZ{L L,
ZALZ W7t TOE AMHEEICRIG L7 4 ¥ v 702 & 2 KO RFFFEE O dhf i iE > T, MEZ{L23
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BEZHLIZEWEOREDENRY » 7L, YT LEIAD0ZDRAMBETOIA PV VD3
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OB MIET 2 EBS RO 2RO N FETIE Rt EZ SN,
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[1] S. L. Tawari, D. L. Koch and C. Cohen, J. Colloid Interface Sci.,54, 240, (2001)
[2] M. Dijkstra, J. P. Hansen and P. A. Madden, Phys. Rev. Lett., 75, 2236,(1995)
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e RBFRDTDITE D | F5 T % MIRIE R RE ml R S
REICT 2T, A7 ABBIRE T, 2METT5 & I §§23t2§ 3?% _E.H‘ 100Kz
VI RER LG SN TS, (Figl) 2OEKEE LT 0 10 20 30 mu(i?n)m 70 20 90 1md(w:r:;1

T 0D 11 590 SR A0 BT 0 SRR AL, R & DA

FHAEF . 5 78D confinement FE 7 EE 2 6 Fig.1 Thickness dependence of Ty for single

thin films of P2CS and P2CS stacked thin films

3 1z B H 7 L
T2, AL OFMEBRASN TG, 5 annealed at 393K and 413K, respectively. [1]
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ikt LT PS(M, = 7.10 x 108, M, /M, = 1.25) &, P2CS(M,, = 3.62 x 10°, M,,/M,, = 2.12) % Fi\>
T ZNZNPVIVIERE Lce A4 FA7 AT &M E LT 40nm O Al Z HZEKE I, 20 ki
Ay a—METPS MEEFRL, HER-0°CT12h 72—V L7, BIORTA FA T A RICERL, K
& 50 °CT 1h 7 =— )V L 7 P2CS Wil 2 /K © M@ LI /F L 72 PS Wil Rk g7, [
C&)icLTPSlits fifE &, haldHE Al 2 B85 S8 % 2 & T 3§D PS/P2CS/PS R a > 7
VYRR 72, BERIZERORE, Ay a— ONEHRELEIE 5 I L CHL 2, BEERBO LT
PS #ROERLEEIIFRCIC LT, REPELS B2 X9 L, FROAETHERLzay 732 HvT,
HEEMEZ T 7%, (ETO PS #EOMRE 15~25nm) FfEM Lic A€y a— FECHEEZ/ERL, 80
CT12h 7=— )L L HiJgD P2CS bFERMEZITo 72, FHEMEITIE, Agilent #:81 LCR A — % — 4284A
& E4980A Z a7z, (GREEHIPH 0~150 °C, FBA#EI 20Hz~1MHz, AREHREE 1K /min)
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Fig.2 The dependence of T, of PS/P2CS/PS Fig.3 The dependence of Ty of single P2CS thin
stacked thin films on thickness of P2CS layer. film on thickness.
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PS/P2CS/PS ko e P2CS DE A /N < LTw LR T, 2MET L CTw SRR3R
T&E7, (Fig.2) 2OBEZICHES T, D& T X, P2CS HFHIEOFEZENFEBR TRE I N TV S T, DK
TE—HELTWw3, [1] P2CS BE#IED T, D24 £ B OF R 2 I L <A 5 & BEHEEDIZ ) 23T,
DWAIEHNKE S, P2CS BEELFE UKD T, 1E X H/ANI I Ehbh s

RIZ, FERBEOMEIHEZ LA L, ENBREL 1

SOE—2 it o PaCS OBIEANE (5D k sf K
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BRI E 1Ao7 09 D ET, a ESEET 3
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TLE) I LADT, o EPIEHETHIUE T, bIETT 15} T
%, ZORRIE, BRARIEErSRONT T, DIET &
—HT 5, Ric, FEBEROMBEEIBZRATHS, & H—v 242 244 246 S—
DFEL S B E — 2 2 H5 5, RO BIEIN S 1ok
bDIEEE =7 B frnax FKREL E=IDIEBY % Fig.4 Dispersion map for the a-process of
FokIilckorz, PS/P2CS/PS stacked thin films.
FHEBROEE B %E . &I Havriliak-Negami /72
X (K1) Z#HL 2, BEE T LORT fitting L7,

e e 1)

(14 (iwr)?)
fitting 2> 53RO 7= FHRED ©— 7 AT frnae & BRERIELL 180 -
26RO Ty(1 = (27 frnax) "t = 10%sec) % Arrehenius plot 160
iR L, A (2) TE£I NS Vogel-Fulcher-Tammann(VET) X ! ¢
Ik RS DHERTE 2, (Figd) 8 o
. e b,
1) = (-2 ) I S

& 512, Arrehenius plot %* 5 T,(7 = 10%sec) TOMHE %, j: o0
fragility index m & L CEMT 2 L, o P2CS DEIEH/N ’ Y thiokness fomf %
X5 L, fragility index m HIET LT {EADR S L7z, Fig.5 The dependence of fragility
(L 3)[2] index m on thickness of P2CS for

_ [d(logloT)} PS/P2CS/PS stacked thin films.
T=T,

d(1)T)

M ED#iHED &, PS/P2CS/PS BEHE I B W THERD P2CS DEEZ/NI T2 L, o @REMBIEFRIC K
D, A7 AWML Ty 2MET T2 2 LR TS o, ZHICIBEERORH M 2 5A TV EEZ
bNd, £, PRO P2CS DRENNE S5 L, XD strong A7 AL T 2 EXbh o,
(Fig.5)

(3)

[1] K. Fukao, Y. Oda, K. Nakamura, and D. Tahara, Eur. Phys. J . Topics 189, 165-171 (2010)
[2] K. Fukao, T. Terasawa, Y. Oda, K. Nakamura, and D. Tahara, Phys. Rev. E 84, 041808(2011)
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IR 2558 DSC % W28 Tetra-PEG D 5 T A DS

OR THRRBE) Ok EfE (Naoki UEDA), N BE&E., RKE Al—
CGRRBET) W Z2E. ORIk \E EE. IRl 5k
TEL 090-1146-9004 , e-mail m5617004@edu.kit.ac.jp
[#5] AWF5E THU - Tetra-PEG 127 D4 FGEEICH N T
WHOED TNV TROND X5 AR —MHa2HR L TE Y |
Y—BEMEER LT\, (Figl 1278 L7 DX Tetra-PEG O @ z"é;
1@%7’57£@*§fﬂ“@&)5 ) ZD XD mm TN DY A

"9}_5 J:.T 5 ’\%@ﬁ’)?\ b4 }\ v — &*%L@i/j T iégiﬁ cross
h@f%éoit\%@ﬁ*f BTV B R ST couplings
BT RO LT %r’f&%‘ﬁéﬂé LRSS RTEY ., *

B—Texy NU—UEE AT @Emm 1L LTS IFDET L
WMETHDH, FATHRICE N TH &S 2 OREDK S S
725 DLS, SANS, NES %O #UELEA & O 72 o & o fif
FriZd TiZiThbh T\ 5, RIFETIE, BJIEE WO HAT
O LT AEEE AT D E T ORmIZ L DI
E B bEN=Y—%y NU—T & T A0 &

EIZE D Z L AT, BARMIZITIREZHF TRE R Bur 20 rkE (DSC) W T, E
)<=l F )~ —RLOMEREEE Lo Tetra-PEG OEWIMAE 2 RIET 5 Z

& TR D NS L IR O ME & OFE A ZEINC R LTz,

[EB] £/ ~—5F& (M=5000, 10000, 20000). £/ ~—[F+LOKMOFES L TND
HETHDLHFX Y NU—THEEGHE (p=09, 0.8, 0.7, 0.6) % #H{EL 7= Tetra-PEG % 80°C T
BZEGEESEZ 0% AWz, ZREFUTHR LT 100 °C TRlfE S H, BEENTHA (10 -20
K/min) L7=3tE, AT v v a2 @Rz A2 H O TAK (100-1000K/s) L=kl %, AF7E==EE
D DSC2920 (TA Instruments 1) %ﬂ%b\f EARAY 72 A BRIRAZ AL O BUR 2 b 2 JlE 3
ZUER DSC HIE & | WA 7R 2T A © BRI K 0 Al B & A Al BRI 43
BEL CHIET 5 Z L DK DIEELR p}ﬁ DSC JITEZ1T - 7=, #ERA DSC Cixptsa. At
FE. T AR 2 IRELH DSC TIX X Vi T T AEBIREIZ W CHIE LTz,
AEE T, FHEEE, ST/~ TFERICBVWTELNE (1) EENGABEZ iz
eI DSC T 10 K/min FIRAER R (2) 2malkha W72 1EkE DSC T? 10 K/min
FRPIERER (3) TmalkltZ2 W oiREZFH DSC (REEZFEH 60 s, IREZFIIRIE 1 K)
T? 0.5 K/min FEHERRZ 7T, £, 7 DSC oW EHIFHIX- 45~120°C, IR
755 DSC O E#uPH I %- 40~80°C THIE L7,

Tab.1 The glass transition temperature in each cooling rate with p=0.7

Fig.1 Schematic view of preparation
method for Tetra-PEG [1]

Quenched Rate Heating Rate Method Ty Ty
20 K/min 10 K/min DSC No 15 C
100 K/s 10 K/min DSC No 18 °C
100 K/s 0.5 K/min TM-DSC 14 C 25 C
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[/R] (1) OfFATickv@ie, 772 20
%%mfﬂﬁéi & A EELRN— 60
. e BB S RO TITHIE LT 55 S0
bfﬁﬁﬁ%ﬁ&#é_kﬁb#@\:@ & 50
TEAEOME FICED Tetra-PEG DfE & 45- 454
e E DD B fESE T A T OELIZE D b 40 .
O TE7Z2 AL E P OB ITER L TWD 35 '
:k%%bfb\éo %@#jj"(\ (2> T (I) ; IIO IIS 2IO 2I5 3I0X103
%%’&Bﬁﬁz%%wx?y7®ﬁ@ . M,
FHB{KT‘Z’;) W2/ & < fcif) EL R Fig.2 Mt dependence of 7.
EHL’CJ‘OD\ ZhFIamic Lt SRR & ISR L FEREAEIN L7 Z

LERT, EE®/ V% %;@%E&f’ﬁﬁ“é ETCREZIICD E L, FT AEBIRE, &
e R 4 f@mﬂk%<ﬁm#5 Ex M LT (Fig2), 7ERA DSC ORIER R Bz
& Tetra-PEG OEWIMEMEITFE G RICH L TIIEEREN A ONLWR, £/ ~v—0 &I
ﬁbfﬁ%&%k%m#_kﬂ%z%méo

PLEOME X, (3) OIRFEEFRA 2.0
DSC FIEIZE D BIZHAICTIND 18] |7 Tokin coohs ;
ZENHKkD, 15507 DSC Hhift
% Fig3 \ZRd, ERAFNEE, W
HEE TN D T T ABIRE
Id Tab.1 IZF & D7z, Fig3 "B
T AMEREIX Ty, T D DT CTHERR.
TE, T TOAT v F3am50k 0.6
DIr, Ty TOAT v FIIEREHL 20 0 20 40 60
ICHERTE D, Ty IFARIZE YR r/ec

{Rﬁ fl LT AR ORI R T B o e eture moduiated DSC withneaing. 0
EEBEZBbND, LLEDZ &% Figd — — 7T

D IT T AR E DG & RIKIFE L LG T
bb, Ei- T ldHEKE DSC TR SN T
AR L XS L TR Y | A D O 43Ik o
IMBRICHE KT HEEZEAbND, 22 Tl
IBE ORNEIEIZ L DI FEEE OEWIZE
KL TWbEEZ LN, AiEETIIU EOH
G L BB IR E R TR DSC OFE RN HHER SN D
AEINE D5 FEHOIE A BN, fhgh OIS

DUV T Gibbs-Thomson %505 Hi il D 73 -84

T/ C
) IE I\i :i:T:IX: ( S) ;’&‘}E?ki Z j% j‘ ZD Fig.4 Temperature dependence of reyersing heat F:apacity with
p=0.6. 0.7, 0.8, 0.9. Inset shows reversing heat capacity around Ty
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n-F LAY -—HESSFRERICE T SBERK
\WOKRRRIRRL ToF B5% - OFfl 5= - Ik B B & 4H

[BE] UV v/ AR E S T2V BRINT D2 ETY v 7 20N E2RET 52 LM Thh T
WH 2 —J . EESTFATY v 7 X DRI LT RO S RASE TR b B b 72T D 3
FRETHOLN TV ARG TIIAROES S0 L EHTICHEEZHTH5LORTEAETH D,
ZDID, T 7 AOYMHSCE ML 5 5y 1 DS ARSI A, Z ORI E T > 7 ZAOFEBA/ERIZ
KELEINTWDH D, Zh e bR 1 ORMFRIRFHEIC L D5 D ThH D DN DWW TIEART
b5,

Z 2 CARMIZETIR, SR & ML E S O BT ERY TR RN R A SR OREIET AT 5- 2 DB % 7
RB70, IR TN n-T VB U (n-CyHonsa)s BRI 3 TR Y A L7 0 &2V, TUHIRAFROD
REETE R & RSB HHT(DSC) & X BREIFTEXRD)IC K » T~ 72,

[SEER] B n-7 VB ATIEHFULRR T34 n-docosane (n-CyrHyg , (98%<) : LA T C22),
n-tetracosane (n-CpHsg , (98%<) : LLT C24), n-octacosane (n-C,sHsg , (98%<) : LA T C28), n-triacontane
(n-C3Hg;, , (98%<) : LLF C30), n-dotriacontane (n-Cs;Hes , (98%<) : LL T C32), n-hexatriacontane (n-Cs¢Hy, ,
(98%<) : LLF C36), &M 7=, ¥iflE s (LA T, CLP30) L 45y 1578 33,380, T8 TR FEHN
150 EFERE, TV /IO PR FBEFHIL 30 FRETH Y, AERAT ¥ 7 F v 7 1ML Tnbd 0%
T, RFEELN O n-7 /071 12 CLP30 % X wt% (BT, CN-Xcrpso & Zi0) &I L72308HE 0 wit%
<X <100 wt% D HiPH TR U7z, FRESFE R E) OBLHI TR EE A B E /T (DSC) 2L (TA instruments:
DSC2920)% VT 1°C/min THIE L7z, XRD 7’1 7 7 A /L X #aPrEEE (RIGAKU Ultima IV) %
FAWCHREHEE 2 PID = b — 7 CHIE L7228 HRIE L7z,

(R - BE]

Fig. 1 1% C28/CLP30 AR T&H 5, DSC Bt & XRD 7' 1 7 7 A VO RRRIBREOIRE L B3R
Wiz, n-7 V71 o HARRS A & CLP30 MIEH+n-7" /L 70 oy F D EEIRFE SRR (BFE) (A BES 2 2
RO & RT, Feih UL & 00 1 OPRE S win i TH 5, AL THW =T XTO n-7 v
71 & CLP30 DIRA R TIEEARMIZFEROLHE RO %2R LT,

Fig. 2(a)-(c)l% CLP30, C28 7 /L1 21T CLP30 % 40 wt%¥sAN L 7= C28-40¢1p30. C28 1 CLP30 % 80 wt%
TR L 72 C28-80¢1p30 DEILTD XRD 712 7 7 A /L% 759, CLP30 O XRD 7' 12 7 7 A /Lt 20=21.4°
& 23 7T I RE AR TED Bragg KN MWN R G5, Fio, 20= 1525 FHIIZITRAWVEGELA R 5, 2
D? Bragg KHHIAR U =F L o ORGESRFH O 110 5 & 200 B8 & R UL & BELIRE L Th 5.,
CLP30 DMIEHNNEEE L TR Y =F L O 7R 4H &[5 U herringbone packing - JEhk L T % &35 %
D, 22 TIEZ O EREZ B & FES, TRAWEELIRE ITIERDBFEFE L TVDH T E 2B L TV 5D,
FB% 5 < CLP30 O EH A OB ITTITHE N D3 FEgL & LTHRFEL TWD EEX biLd, 20=1°FHE
WCHELE— 27 BRGNS, Ziuid, CLP30 OMIEH DO s ek & I FE8H) 5 72 5 I BRI FH 0B L .
EREGEEZ TR L TR, TOMSBEORRIICHS T8Il —2 LB X bbb, C28-80cLp30 Tl
® XRD 7’1 7 7 A L (Fig. 2(b)) . 1THAMIZ CLP30 L [REETH D, FEFHOEALE —27 »355<, @Kk
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CREREEIZRI U CTH Y BHENHELL TV D, C28-40cp30 D XRD 7' 12 7 7 A /LTI, BAMNZ n-7
SV 73 BLRSRS S A O FE B R 5 ) Bragg BT (00D) 23 HEBL L T %, BFHOEERA A X 72 n-7 V77
SFMSEEL TRSE LB 2 6D,

Fig. 3 13% n-7 /L 71 »/CLP30 1RG5 O @ R IE R A # L 0 CLP30 DIREMKRIFETH 5, CLP30 D
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MOHER U7z n-7 V71 2 /CLP30 IR G R D mIRIIE A A — % Fig. 4 1277, F8H LIS ORITT OIS
SR A L E LTEOR Y IS E n-7 v F1 o O FEEER SR LY & < X 9 72 MR E IR ST
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Fig. 2 XRD profile of (a): CLP30, (b):
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(Brown-Clarke) 2 X 2 iEEEJ1HlE 2 Hu 7=,

Crystallization under flow or deformation in linear and helical polymers

Takashi Yamamoto (Department of Physics and Informatics, Yamaguchi University, Yamaguchi 753-8512,
Japan). Tel: 083-933-5693, FAX: 083-933-5693, E-mail: yamamoto@mms.sci.yamaguchi-u.ac.jp

Key Word: polymer crystallization / deformation and flow / molecular dynamics simulation

Abstract: Molecular simulations are attracting increasing interest in these days as powerful tools to
reveal the molecular mechanism of polymer crystallization. Most of the previous studies are concerned
with crystallization from quiescent melt, and they treat crystallization almost exclusively in simple
linear polymers such as polyethylene. The present work is about our recent challenges to the
crystallization in the helical polymer (isotactic polypropylene) as well as in the linear polymer
(polyethylene), both under large deformation and/or shear flow. A point of emphasis is on the
transient metastable phases during the early stage of crystallization.
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Fig.2 Uniaxial elongation of PE melt at 350K along the z-axis.
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oy 1 ORG A& RS T D EE RN FIEMAENE AT = Ty — T, (T FHE@a, T, fs
pfbiRE) TH Y, FEAMLIBEZBAED COREMNT- L ZACRET DL, £ LTE
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Lauritzen, Hoffman, Miller HI2 kB L —A 1 NMEERRH S, MIZiT, Keller HIZ
% & HIRIE (T,,) B2, fEgafl L 7N T 7 ZAHO 2 EPEZHio A Y F & @i LtF
LN E D LWV ) LY — A MBI AR ERM LN TV D,

Keller Ik AL —A AB 58 (two modes of growth) %, @& & VA XDOEHHHETH
HXT A« AV UOBBRKEHEAEL TS, —F LY—A 1 DB
Lauritzen-Hoffman O @5y 1-&su kR €7 /L (LH €7 V) (29> T, log(G/B) vs 1/T,AT (G :
REIHRE B =exp{-U*/(T,—Ty)} : KilEH) 27wy FL, ZNENO LY — A TOME
KT, KT, KTLr35Lx KI=KT =27 720 ZICkG L7 A v MkED
ETUPERINTND Y, ZOFFRHICHE - 72 ERAER N ZEERE STV D23, FEPETED
ML= XX —THHU LTROMmE S FLFHEL T, K =KkT=2kT\2H> Lozl
TWoaXie Eb Ao sb,

TxIIARY P AFLTLT7HL— MR L, /M X BRBELRIE 2170, Keller £
ARE D LI E T A TEORBREN G HE (T,) ZHEE Lzt b ofF#Eizon
TMRTz, EORER, Ty =215 CHEBEE LTIV 0 R S iz, & L TE O
RV, S T & /N7 — 2T X0 AME L7z,

AWFFETIX, 13 5T RS OfE 2 VT iR EE DR ERFE O FERIT 217 5,
F I Ty JEE OREHREDEAZ WD 7212, R ORREREZE Lz, Ty k0 Lo
e LIRE I, T/ L7 o AL HET VISR ¢ EZBND, LNLT, LV FT

DT OFERREIL, Keller ®F 5 mode BEE (7E/LT 7 A2 V- RHO %
B R T o TR ISR T A0, IHET LVOWBNMNEL /25, RIS, T, 28 L
L7-B8%k 1log(G/B) vs 1/TATOMHE DAL (K =2KTIZH->TEDLD D) % A VFHRR
HET L THHE LTI by, £72, mode B lRICHEWT, KT = 2Kk NiZxtfind
HECRDOFEIZONWTHRGET D LERH D,
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BL40B2) THIE L7z, 7 A 7 FlE 1500mm, X #R#E R 1L A= 0.9 A a7 bV g = 4nsin /AGE
Hgl P, 001 ~ 02 A™Y) ICENEFNRE LT, 2O T b7 4 v A THRATEY 7
JVRIXBRSTRT TR 200 pm, @R OREX, SAXS 7 — & LoRzZEEAMEEG (DSC, SHIMADZU
DSC-60) (Z & 2 BN T — Z 1T K VAT o 7o, BRI EE ORIE L, JE7 B (OM, NIKON Eclipse
ME600) & ZAUCERE L7244 AF (SONY HDR-XR550V) (2 X~ TiTo7z, AdbfbiE

DOFEEIL, SAXS : 160°C~210C, OM : 160°C~225C T 5, SAXS, DSC iz, fEsbfbasF 5y
W28 T LIz LR[S 10°C/min O FEHFE CHIE S &2 OoftfitiEfe b 8lss Lo,

[Rx - BE]

Fig.1 1%, 200°C ChEga{b 72 PTT % 10°C/min TOHIEIEFETO SAXS #h#R. q%1(q) vs q.
DEFRINEATH S, Fig2 1X, FERIZ 200°C THEga{k 72 PTT @ 10°C/min T D FH-IRFFD DSC

B & USR5 21 (@) DFESy 38 invarient Q T 5, Fig.2 HORANL, WAL O BtR
RERLTWD, ZOBhAIE, Figd TOHFEAO SAXS HIZxHE T 5, WELIS DR Tl
B 1 O BB TR A O FEL B RIFHCHAE > T L E 9 O T, WEASUSHAIAE HIEAT (DX Y
B DEAD R ORA & LTz,

Z 9 LTRSS E T D SAXS HifR2: 5 Strobl D HIEBIC L > TT A T EZG1Z, it
1%, T, = 160,170,180,190,195,200,205,210°C CHIE L, ETHRARZ@SETHOT 2 T E
HENEIUCK LCHE LT, Fig3 IR LIEREO@NEDT —X Th b, FioktadO

HEOOIZ, ZE 160°C & 200°C TR L S 7= PTT O FIRIFORERS SAXS iR
ST ATREOENTH D, Fig3ldA v haTHRREFXT 2« oY ORI S
L CWDDIF7ED, e ERROITIVE Y 53 215°CIC A THRNL 5, £ LT Fig3 7» 5, PTT
DFERAERILT,, = 215 CZFfF> 7= Keller (2 X2 mode A &£ B ZFf-o7=ET /LIS &%
Y

Keller &7 /L CIIFMRESIIN S OEET D, TENT 7 A% Afa, A VFH%Z M/m,
GRAE Cfc B\VD B THRT & ACHOTEMRE >0 THMELIREN (T2) 0 T
V. FERICL T, MC D (T)me BAMF SN D, T, > Ty = 215°C T O f 1L IE
(T2 ge = 260°C 0> 5 FHE S N7 HE S LBREN JIAT % Ff > 7= AC fHEE A & . LH £ 7 /L CiE
25T ENHEKD,

Fig4 1X. (T%)qe = 260°COEN S D log(G/B) vs 1/T,AT 7 v N ThHbH, Z T,
U* =1500kcal, Ty =T, —30°C& L7z, FfEAIZ, 215°C fHETHE OBLABE S,
Fig4 HITHIWE R & SO E 138 2 f5E > TW5bH, BT, 195CHIT T, £ DAH#ED
HALTNDHZ ELRTHEND, RIEELTIE, T, < T, =215 CTOREEIZBNT, ED
I LHETAZEETIEI W Z L TED L & 195CHITTO R LITHND D),
F 7Ty = 215 Cili B3 TOMEE OZARITAMNIZFI T E 5 D0, IOV Tagam L 72V,
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[BE] fatEmn Fa2ERRENSWHEL, b LI, T7 ARENSFIR S5 &b T3
by TOBEDOENT 0V —3T A THEERL ) P a— A EERENIONTEY, 2T A THED

AL, EROAEET L2 LI E Y Btum BREOKREZ R T 5, 7 A TGO MRERERIZ
BRI EDET /LT 5 Lauritzen- Hoffman 7/ (LH £5/V) TSN CTWb, £/, LH
ET VDU RURRED & EEERE A RV ERRT D RIBRRIC K LT S DIRE (T) LAF THIfH
WA AT 2BBEOMFEbIRESI N TV 5[2-4],

ZOEIIE, BB AR ERBICOVWTIIWELESE R SN TV DD, N ER I
DHEREICONTIT S o L Do TWRY, —RAVICIE, ERLREED SRR X2 B2 7ok &
5L SN TWDN[], @ F CTIEEAEROEE, EOXSICRWESTFEPITY e En D00
WTTH, LNTENRTWARY, 72, WL ONOESFWE TR LFEIICEER O & OMFE
DB S TRV [5]. BRR61CRIAM[7IIC L 27 7r—F bl S Tnd, LA LZOBERLED
JFRRNZ DWW T 2B S N2 L IXE VAT,

I, RU R AF LT LT7HL— (PTT) OH T ZAIREEN D OFs S LFEIIICB VT, RFTH
AL DAFAEMNE I AR VT K0 it S8, BRI, BER D & DIFEN/NMY X HHECEL(SAXS)
ERWEFEBRIZE > THESNTWD[9], LNLAERL, TOEERS TOEFIZOWTE+4ic 8
RSN TRV, £ 2T, AWFETIE, PTT OGS EFHFSHITE Z 2% ERF O T ORKIZHOWTH S

WTDZEERHME LT, A7 2REEIOANL MREENS O AT ARBIEEET TO PTT Oft s
4m&&am@mﬁXﬁﬁﬂ@m&ﬁywmmym%ﬁﬁﬂﬁ%@ﬁ@mﬁﬁﬂ%ﬁ%ﬂ%&h

[RER] AFEBRCTITRAN 232°C, T ZEBIE (T) 2846 °C (DSCHIE) @ PTT Mz, D
PTT % 280 °C THliE S H7-7%, 0°C OKk/K) &7 = FF5H5Z LT, 7 AREDPTT 2157, 20O
T D, 30°C D5 280 °C £ TOHEIER (10 K/min) 35X V50 -70 °C THO 7 =— LiEfEIZ DO
T, DSC I (DSC-60, HEERI/EFTHER) 6 L OV SAXS/WAXD [RIFFHIE Z1T-72, S HIT, AL MR
RE/N D 59 °C TOZIRAEMLIBRRIZ DUV T SAXS/WAXD [RIFFHIE 21T - 72, SAXS/WAXD [a] Bl &
1% SPring-8 @ BL40B2 ZFIH L, #EA: 09 A, H A7 i : £ 100mm (WAXD) / #J 1500mm (SAXS)
BIXOWEA12A, 7 A FHHE:# 100mm (WAXD) / #J 3000mm (SAXS)) D&MD & & FEBr&1T - 7=,
A7 PO KE ST g=4mindl' L L=, 22T, QFEELATH 5,

(R - B8] Figure 1 [ZH7 7 A PTT O FRIERICI T 5 DSCHIEDFERERT, £ 45°C THT A
278, 65°C D DAEM LA Z 0 | Z ORI RALIIC 232 °C TRkfiET 5.

Figure 2 (247 A PTT @ SAXS #ELHIAR I(q) DIREKTFMZR"T, BERO ZICEKNT D &AL
HARABOTRE DN EAD D Hg)d 62 °C B Z D | 65 °C THRK %2l 2 72 1% (23 3~ B @ m A3 i
2D. Elo. ZOBERS E ORI EFERIC, #BRORAMICERT L2600 E— 27 RIRHA
I CHEL S u7=, Figure 3 12 ¢ =0.008 A1 & 0.08 A (28T D I(q)DIREKRITFEEZRT, ZOXNL L,
FEm L O ERTCHE D IR T 2 KA M O SRR K A8 S, 2 ORAROBELRE A AR O R
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TELL 74 v FT&7- (Figure4), Z Z T, AIXTH. dIESEOMBEETH D, /-, AL b
225D 59 °CIZHT 5 PTT OFRAEMILD SAXS HifRiZ W T U7 AR & Rk R
HEMNBAI SNz, REETIIH T ABL AL b D OZRFESLEE TO SAXS HIEDORFERIZS
WTRVELWVREEZIT) TETH S,
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Figure 1. DSC curves in the heating process of glassy PTT at a heating rate 10
K/min.
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Figure 2. Temperature evolution of SAXS curves in the heating process of glassy PTT at a heating rate 10 K/min.
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1) M. Leaver, P. Dominguez-Cuevas, J. M. Coxhead, R. A. Daniel, and J. Errington, Nature, 457 (2009) 849
2) Y. Sakuma and M. Imai, Phys. Rev. Lett., 107 (2011) 198101.

3) T.Jimbo, Y. Sakuma, N. Urakami, P. Ziherl, and M. Imai, Biophys. J., 110 (2014) 1551.

4) A.J. Markvoort, et al., Biophys. J., 99 (2010) 1520.
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A lecture of energy issue using A (onigiri) as an energy unit.

KOYAMA, Akira
Department of General Education, National Institute of Technology, Toyota College
Eisei-cho 2-1, Toyota-shi, Aichi, 471-8525, Japan

ABSTRUCT

[ introduce an energy unit of “A” (onigiri) which is equal to food calories of a simple rice ball of
200 kcal, in order for students to be able to consider energy issue. As the results of discussion about
energy consumption at various level of human activities with the unit of A, the replacement of the
energy to the number of a specific food (1) is effective when one familiar to the food wants to
recognize the absolute value of the consumed energy ranging from a personal use to a nation’s one,
and (2) does not have much meaning when one compare the values of the energies among
international regions or nations. Tables to convert the energy units including A are shown for

convenience.

INTRODUCTION

When we talk to students about energy issue, we have a trouble because there are various units
expressing the energies. For example, the energy of power companies is expressed by kWh, the one
of gas companies is done by Joule, and that of oil companies is done by toe (tonnes of oil equivalent)
or boe (barrels of oil equivalent). There are not so many students or general publics who can
imagine how large the energies expressed by those units are.

By the way, food-calories display has long been established. It would be easier to recognize the
energies by replacing those to the number of a specific food. Because the calories of an onigiri sold

at the Japanese convenience stores is about 200 kcal, I define an energy unit as
1 A (onigiri) = 200 kcal.

And I have done a lecture for students to consider the energies consumed by various human
activities.

In this presentation, I show contents of the lecture, discuss them and derive conclusions. The
conclusions are trivial. But the students become able to recognize the absolute values of the
consumed energies with the unit of A. And we also become to know that it is crucial for many

people to recognize the values, for the energy issue to be solved in future.
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ポリオキサミド（ナイロンMOMD,2）の平衡融点































P1


250

of w
£ = 10K/min
-10f - ]
f = 20K/min 2400 superheating ]
20t p=40K/min | >
2 = 60K/min .
= 30 ' 1 ¥ .
z 8= 80K/min ¢, 230 1
= ~ °
5 40 £ =100K/min 1
[ ° L4
= °
~50p =120K/min ] 220f €— ]
—60} i re-organization?
- ! 210
70500520 240 260 280 300 0 20 40 60 8 100 120
T7/°C ﬂ/K_’[nln
Fig. 1 DSC heating curves at various heating Fig. 2 Heating rate (f) dependence of the
rates f's of nylon-MOMD,?2 sample crystallized melting temperature (7m) obtained by DSC of
at 215°C. nylon-MOMD.?2 crystal prepared at 7. = 215°C.
— [
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Fig. 3 SAXS profiles of nylon-MOMD,2 Fig. 4 Self-correlation function of 1D-electron
samples crystallized at various temperatures 7.s. density along the lamellar stacking, K(z) of
nylon-MOMD,?2 samples crystallized at various
temperatures 7¢s.
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Fig. 5 Tmp vs. I (Gibbs-Thomson plot) of
nylon-MOMD,?2 crystal.

1) L. Franco et al., Macromolecules, 1998, 31, 3912-3924.

2) T. Nakagawa, S. Maeda, K. Nozaki, and T. Yamamoto, Polymer 2014, 55, 2254-2261.
3) T. Nakagawa, K. Nozaki, S. Maeda, and T. Yamamoto, Polymer 2015, 57, 99-104.

4) A. Toda, C. Tomita, M. Hikosaka, and Y. Saruyama, Thermochim. Acta. 1998, 324, 95.
5) G. R. Strobl, M. Schneider, J. Polym. Sci. Polym. Phys. Ed 1980, 18, 1343.
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(a)

Fig. 1 Various structures of inclusion complexes. (a) Line, (b) ring, (¢) branch, and (d) ring

with branched points. Arrows point at branches.

(2% 3R]

1) N. Urakami, J. Imada, and T. Yamamoto, /. Phys. Chem., 2010, 132, 054901.
2) T.Aoyagi, et al., Comput. Phys. Commun., 2002, 145, 267.
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Shear thickening and fiber structure of ternary mixtures of water/organic solvent/salt

Hiroki Nakamura!, Shunya Mori!, Koichiro Sadakane?, Takikawa Yoshinori!, Koji Fukao! (Dept.
of Physics, Ritsumeikan Univ., 1-1-1 Noji-Higashi, Kusatsu,Shiga 525-8577, Japan, 2Faculty of
Life and Medical Sciences, Doshisha Univ., 1-3 Tatara-Miyakodani,Kyotanabe,Kyoto 610-0394,

Japan)

Tel & Fax: +81(0)-77-561-5842, E-mail: rp0022vs@ed.ritsumei.ac.jp

Key Word: antagonistic salt / rheology

Abstract: We made rheological measurements and cross-nikoled optical microscpoe measuremet under
shear flow for ternary mixture of D20/3-methylpridine/NaBPh4 with an antagonistic salt added, in
order to clarify rheological properties and structural change of this system. Our results show that, with
time course in steady flow, the solution showed an increase in viscosity and a structural change
corresponding to the viscosity change. The detailed rheology and dynamics of the solution will be

presented in the poster session.
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[Reference] of spherical structure bv shear flow.
[1] K. Sadakane, M. Nagao, H. Endo, and H. Seto, J. Chem. Phys. 139, 234905 (2013)

[2] K. Sadakane, A. Onuki, K. Nishida, S. Koizumi, and H. Seto, Phys. Rev. Lett. 103, 167803 (2009).
[3] M. Doi and T. Ohta, J. Chem. Phys. 95, 1242 (1991)
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interfacial curvature in the case of Aa>0.
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ST ORIEMER A CR AR KIETHREFALNICTH720, aan & ace DIEEEE L ThyDHEE
LS TBIEEIT 572, asa =acc=50 DGE . k=0 KTV 1 TIIO BRI BV, k=2 KO8 TIFAR
BANBIE SN, VKD BKMER 7 A R EOC REOKIEMEERNPRKEWNE X 5 030\E
2725 EOBRIBEADOHIRI B VICENT HZ 03 0hotc, 2o T8HBRIEIC S &1
BEHOGNEEN/NEL 720, DFHEEITORyF U ITREL b0 EB 205, £72. aan=30,
acc=20 DG ky=1, 2, 8 TEF 2 — T DB INTZN, T o —7 ZHkT 2R 5030 03 MIELC
RAWZONTHEM LT, BAEF2—7ICEAL T, RT3y LT3 L F -0 2B, NEAE
BREEMTL., ACRAKROBELZ L VFELIHRTN S,

Fig.3. Snapshots of self-assembled structures obtained by bolaamphiphilic molecules (a) for (ks, aaa,
acc)=(1, 50, 50), (b) for (k3, aaa, acc)=(4, 30, 10), (c) for (ks, aaa, acc)=(8, 30, 20), (d) for (k3, aaa,
acc)=(1, 20, 20) and (e) for (k3, aaa, acc)=(2, 20, 20). Solvent particles are not displayed for clarity.
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Figure.2 Phase-contrast optical microscope images
: of iPP crystals grown (a) in 150nm thin films at
Figure.l crystal growthrate vs film thickness 130 “C and (b) 50nm thin film at 135°C

(1)K.taguchi,et al., Journal of Macromolecular Sciencew, Part B: Physics, 45:1141-1147, 2006
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